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{54) Mobile telephone transceiver for a motor vehicle; same frequency relay 

(57) The transceiver has external and internal antennae 14, 16 respectively fitted on the exterior and interior 
of the vehicle 10, and an amplifier 15 coupled between the antennae 14, 16, whereby a signal received by the 
internal antenna 16 at a first frequency from a personal mobile phone 17 within the vehicle is amplified and 
re-transmitted at the first frequency from the external antenna 14 to a remote transceiver 18, and a signal 
received by the external antenna 14 from the transceiver 18 at a second frequency is amplified and 
re-transmitted at the second frequency from the internal antenna 16 to the mobile phone 17. An 
omnidirectional external antenna 14 is mounted on the metal roof skin 12A f a directional internal antenna 16 is 
mounted on the interior lining 12B of the roof 12, and the amplifier 15 is mounted between the skin 12A and 
lining 12B. Cross coupling between the antennae 14, 16 is reduced by the metal outer skin 12A and by use of a 
directional internal antenna 16 positioned towards an edge of the roof, such as the rear edge, and directed 
towards its centre. Alternatively or additionally to the use of a directional antenna 16, the amplifier 15 may 
incorporate processing stages for cancelling cross coupled signals. 
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A Mobil p Tftlgphnng Sig nal Transceiver 
pot- a MoroT- Vehicle 

The present invention relates to a mobile telephone 
signal transceiver for a motor vehicle. 

It is known to use a personal mobile telephone within a 
motor vehicle. The signals used by such personal mobile 
5 telephones both transmitted from within the vehicle and 
received from without, the vehicle can be significantly 
attenuated, for example by the screening effect of a body- 
shell made of metal. 

It is an object of the present invention to provide 
10 improved transmission or reception of personal mobile 
telephone signals between the passenger compartment of a 
motor vehicle and a remote transmitter or receiver. 

According to the invention there is provided a mobile 
telephone signal transceiver for a motor vehicle comprising 

15 an external antenna fitted on the exterior of the motor 
vehicle, an internal antenna fitted on the interior of the 
motor vehicle and an amplifier in communication with both 
antennae, wherein the transceiver is arranged to receive an 
exterior mobile telephony signal from a remote' transmitter 

2 0 through the external antenna, amplify the external signal 
in the amplifier and transmit the external signal at the 
same frequency into the interior of the vehicle through the 
internal antenna and is further arranged to receive an 
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interior mobile telephony signal generated from within the 
vehicle through the internal antenna, amplify the internal 
signal in the amplifier and transmit the internal signal at 
the same frequency through the external antenna to a remote 
5 receiver. 

The internal antenna may be a directional antenna. 

Both antennae may be fitted towards one edge of the 
vehicle roof and the internal antenna may be directed 
towards the centre of the vehicle roof. For example, the 
10 antennae may be fitted one end or side of the vehicle and 
the internal antenna may be directed towards an opposite 
end or side of the vehicle in order to reduce mutual 
interference between the internal and external antennae. 

The external antenna may be mounted on a roof of the 
15 vehicle such that the roof reduces mutual interference 
between the external and internal antennae. 

The amplifier may be located between the external and 
internal antennae and may be mounted in part of a roof 
assembly of the vehicle. 

20 The transceiver may adapted to filter noise from signals 

received from one antenna before transmission through the 
other antenna . 

Preferably the transceiver is compatible with digital 
telephony signals. For example, two of the most widely 
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used formats of digital telephony signals are compatible 
with the GSM and PCM networks. Digital signals are 
advantageous over analogue signals in that they are less 
susceptible to noise which further increases the 
5 effectiveness of operation of the transceiver. 

The invention will now be described by way of example 
with reference to the accompanying drawing in which: 

Figure 1 shows a schematic diagram of a motor vehicle 
including a mobile telephone signal transceiver in 
10 accordance with the invention. 

Referring to figure 1, a motor vehicle 10 comprises a 
metal body- shell 11 and a roof assembly 12 which in 
conjunction with a front windscreen 21, a rear windscreen 
22 and side windows and doors (none shown) define a 
15 passenger compartment 13 of the vehicle 10. The roof 
assembly 12 comprises a metal roof skin 12A forming part of 
the body shell 11 and an interior lining 12B. 

The vehicle 10 includes a mobile telephone signal 
transceiver which comprises an amplifier 15 mounted in the 
20 roof assembly 12 between the roof skin 12 A and the interior 
lining 12B in communication with an external antenna 14 
' mounted on the top of the roof skin 12A and an internal 
antenna 16 mounted on the interior lining 12B- 
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The external antenna 14 is mounted towards the rear of 
the roof skin 12A and is omni -direct ional . The internal 
antenna 16 is directional and is mounted towards the rear 
of the passenger compartment 13 and is directed towards the 
5 front windscreen 21 at the opposite end of the passenger 
compartment 13 . 

The amplifier 15 comprises filtering, amplifying and re- 
transmission stages and any signal received by one antenna 
14, 16 will be re -transmitted from the other antenna 14, 16 
10 at the same frequency. The re- transmitted signal is a lOdB 
amplification of the received signal. 

A personal mobile telephone 17 is shown in the passenger 
compartment 13 and a network node 18 of a mobile telephony 
system (not shown further) is shown spaced apart from the 
15 vehicle 10. 

Internal signals 19 are transmitted from the mobile 
telephone 17 within the passenger compartment 13 to the 
internal antenna 16 at a first frequency. After 
amplification in the amplifier 15, they are re- transmitted 
20 as external signals 20 at the first frequency from the 
external antenna- 14 to the network node 18. If the mobile 
telephone 17 is used outside the passenger compartment 13, 
its signals are transmitted directly to the network node 18 
at the first frequency. 



External signals 2 0 are transmitted from the network 
node 18 to the external antenna 14 at a second frequency. 
After amplification in the amplifier 15, they are re- 
transmitted as internal signals 19 into the passenger 
5 compartment 13 at the second frequency where they can be 
received by the mobile telephone 17 in the passenger 
compartment 13. If the mobile telephone is being used 
outside the vehicle 10, the signals from the network node 
18 are transmitted directly to the mobile telephone 17 at 
10 the second frequency. 

The omni -directional nature of the external antenna 14 
allows for the movement and changes of orientation of the 
vehicle 10 in relation to the network node 18. The 
orientation of the internal antenna 16 is such that it can 
15 receive signals 19 from all parts of the passenger 
compartment 13 . 

The metal outer skin of the roof 12 significantly 
reduces cross -coupling between the external and internal 
antennae 14, 16. This is because the metal roof skin 12A 

20 acts as a screen to the signals 19, 20. Because both the 
antennae 14, 16 are positioned towards the rear edge of the 
roof 12, and are directed towards its centre, the signals 
19, 2 0 have to travel across the under side of the roof, 
through the windscreen 21 and then reverse their direction 

25 of propagation for cross -coupling to occur. 



By making the internal antenna 16 directional, cross - 
coupling between the antennae 14, 16 is significantly 
reduced and therefore mutual interference between them is 
substantially eliminated without adversely affecting the 
5 signals 19 between the telephone 17 and the internal 
antenna 16 to any significant extent. 

It will be appreciated that the antennae 14, 16 could 
equally well be mounted towards the front of the roof 
assembly 12 or towards one of its sides. The key feature 

10 to be included in any other arrangement of the antennae 14, 
16 would be to ensure that the internal antenna 16 was 
directional and positioned such that it would present a 
suitably difficult signal path for the signals 19 
transmitted from the internal antenna 16 to reach the 

15 external antenna 14, while preserving a sufficient 
communications link between the internal antenna 16 and the 
telephone 17. 

It would also be possible to include processing stages 
in the amplifier 15 to reduce the effects of mutual 

20 interference between the antennae 14, 16, either as a 
supplement to, or in place of, the directionality of the 
internal antenna 16. For instance, if a signal is received 
by the amplifier 15 from the internal antenna 16 which 
comprises a signal Y from the telephone 17 and a 

25 significant proportion X of the signal transmitted from the 
external antenna 14, the signal Y can be obtained by 
subtraction of the signal X from the combined signal 



comprising X + Y. The level of X is proportional to the 
signal transmitted at the external antenna 14. Therefore X 
may be calculated sufficiently accurately by the amplifier 
15 and subtracted from the received signal. This will 
further enable mutual interference to be substantially 
eliminated . 
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CLAIMS 

1. A mobile telephone signal 'transceiver for a ...motor 
vehicle comprising an external antenna fitted on the 
exterior of the motor vehicle, an internal antenna 
fitted on the interior of the motor vehicle and an 
amplifier in communication with both antennae, wherein 
the transceiver is arranged to receive an exterior 
mobile telephony signal from a remote transmitter 
through the external antenna, amplify the external 
signal in the amplifier and transmit the external signal 
at the same frequency into the interior of the vehicle 
through the internal antenna and is further arranged to 
receive an interior mobile . telephony signal generated 
from within the vehicle through the internal antenna, 
amplify the internal signal in the amplifier and 
transmit the internal signal at the same frequency 
through the external antenna to a remote receiver. 

2. A mobile telephone signal transceiver according to claim 

1 wherein the internal antenna is directional. 

3 . A mobile telephone signal transceiver according 

2 wherein both antennae are fitted towards an 
the vehicle roof and the internal antenna is 
towards the centre of the vehicle roof . 

4 . A mobile telephone signal transceiver according to any 
one of claims 1 .to 3 wherein the external antenna is 
mounted on a roof of the vehicle such that the roof 



to claim 
edge of 
directed 
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reduces mutual interference between the external and 
internal antennae . 

5. A mobile telephone signal transceiver according to any 
one of claims 1 to 4 wherein the amplifier is located 
between the external and internal antennae and is 
mounted in part of a roof assembly of the vehicle. 

" 6 . A mobile telephone signal transceiver according to any 
preceding claim wherein the transceiver is adapted to 
filter noise from signals received from one antenna 
before transmission through the other antenna. 

7. A mobile telephone signal transceiver according to any 
preceding claim wherein the transceiver is compatible 
with GSM signals . 

8. A mobile telephone signal transceiver according to any 
preceding claim wherein the transceiver is compatible 
with PCM signals. 

9. A mobile telephone signal transceiver substantially as 
described herein with reference to the accompanying 
drawings . 
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